Introduction
Econometric research on the determinants of household saving based on micro data drawn from the less developed countries has lagged far behind the pace set in advanced nations. It would appear that there has been limited hypothesis-testing in the LDC's beyond macro formulations of the consumption function. Furthermore, very little of the development literature attempts to isolate the impact of structural change on aggregate personal saving, since few studies provide meaningful disaggregation. This state of affairs seems paradoxical, given the currency of W. A. Lewis's remark that the central problem in development theory is to explain an increase in domestic saving from 4 or 5 percent of national income to 12 or 15 percent. 1 The dearth of empirical evidence on household saving appears all the more peculiar, given the current emphasis which marginal savings rates enjoy in a flourishing crop of growth models. Most of these ignore the sectoral components of savings, with their divergent behavior, and concentrate instead on aggregate savings performance. Per capita income, which is introduced as the independent variable, is required (a) to capture virtually all of the distributional changes underlying the growth process, and (b) to capture changes in other variables which have a significant impact on savings behavior, whether of households, corporations, or governments. The recent, and highly aggregative, Chenery-Strout model is just one example;2 most growth models make aggregate domestic savings a simple function of per capita income, either current or lagged.3 On the one hand, this approach may yield simple, well behaved models and reasonably useful short-run forecasts. On the other hand, it offers only limited insight into the development process and contributes little to the policymaker who seeks to understand the savings decision and how he might act upon it. Furthermore, household saving is usually left in the background, while the government and corporate sector receive attention as the major contributors to high marginal saving rates.
This state of affairs, if we have described it fairly, certainly cannot be explained by the insignificant size of the household sector's share in economic activity or its contribution to domestic saving. A recent ECAFE publication shows the household's share in gross domestic saving in 1959 as ranging between a low of 57 percent for the Philippines and a high of 114 percent for South Korea.4 Furthermore, the ratio of personal saving to disposable income also varies enormously among the ECAFE nations, ranging from 4.3 percent for Taiwan to 14.5 percent for Japan. These figures dramatize the necessity of an intensive analysis of the determinants of household saving. Perhaps our lack of knowledge can be better explained by data constraints prevailing in the developing nations.5 The LDC rarely possesses time series of sufficient length and quality to permit detailed analysis of personal saving. Additionally, the sample survey data which exist are typically presented in grouped form, such that successful analysis of all but a few determinants of saving is severely constrained. The original micro observations are usually unavailable. Statistical agencies in the developing nations normally do not possess the manpower, time, or expertise to submit the wealth of data at their disposal to intensive economic analysis, and thus much information is essentially if not actually lost.6 As a result of these conditions, the estimation of planning parameters and hypothesistesting has been restricted in large measure to inadequate macro data,7 to international cross-sections,8 or in extreme cases to borrowing parameters estimated from contemporary North American and European experience.
The present paper provides an exploratory analysis of household saving behavior in the Jogjakarta region of Indonesia (1958-59). It examines the impact on savings of occupation and source of earnings. Lifecycle formulations are also investigated. We hope to demonstrate once again the usefulness of cross-section data in providing insights into the relationship between domestic saving and economic development. The income variable (Yi) used in the present paper represents the reported income figure from the survey. The survey also reported total family consumption (Ci); one can derive, residually, a measure for savings (Si). The weaknesses of sample survey estimates of savings are well known and have been discussed extensively in the literature. In the Jogjakarta survey an attempt was made to measure savings directly from family asset and liability data, but these estimates seemed to us too fragile to be utilized in the present analysis.
An extensive investigation of functional form is not our primary interest. The typical savings formulation used below is: The linear and double-log forms yield almost identical marginal propensities at the mean income level; neither differs greatly from the quadratic (5), but the coefficient of the second term of the latter is not significantly different from zero. Equations (3) and (4) A somewhat different approach, and one which is employed here, is to distinguish, at least conceptually, the entrepreneur (self-employed) from all other households. The theoretical justification lies in the recognition that for the farm and nonfarm entrepreneurial group, the firm and the household are no longer separable. For the wage-earning household, which offers only its labor services to the factor market, the determination of savings involves, in addition to an allocation between present and future consumption, a decision regarding the maintenance of the existing stock of human capital and the increments in that stock. The self-employed entrepreneur, on the other hand, receives income for labor services, for the use of his nonhuman earning assets, and for managerial abilities. To the extent that household saving decisions are simultaneously determined with those based on entrepreneurial earning assets, then different consumption behavior compared to other occupational households is to be expected. This distinction becomes all the more important in the LDC, where the entrepreneur assumes a far greater role as a result of the relative size of the agricultural sector and also of the relative backwardness of the corporate movement in the nonagricultural sector. 19 The distinctiveness of entrepreneurial saving can be explained by more than an appeal to sociological characteristics and the Puritan ethic.20 First, wage and salary earners may find that outlets for saving (in the form of earning assets) are severely restricted, thus producing relatively low marginal and average savings rates for this class. Second, the entrepreneur will be a high gross saver, maintaining his depreciating stock of physical assets. Third, Klein has reminded us that the entrepreneur may possess a clear preference for his own funds for reinvestment since he may desire to retain control over the firm.21
Furthermore, in the LDC all occupational groups must operate in a world of extremely imperfect capital markets. In this situation, the internal rate of return on investment in the family enterprise can deviate substantially from the market rate. The availability of internally generated income determines his net savings position, just as it does that of the corporation, and thus the high marginal savings rates among entrepreneurs may reflect capital market imperfections, rather than inherent differences in time preference.
The role of the capital market imperfections in explaining divergent savings behavior by occupation or functional income type is certainly not ignored in modern consumption theories, and it may have powerful applications in the underdeveloped economies.22 A low rate of return on investment in land, for example, may encourage consumption, conspicuous or otherwise. The landlord, faced with capital market imperfections, and at the same time defending an archaic tenure system, may have low savings propensities totally unrelated to social class. Similarly, the wage earner does not undergo formal education and on-the-job training up to the optimum level (not a part of savings as traditionally measured, but certainly asset accumulation nevertheless), since the loan market is normally closed to him.
In summary, if the problem is formulated as a comparison of savings propensities of entrepreneurial and all other households, the following predictions can be made. The position and slope of the savings function will be higher for the entrepreneurial group, since the entrepreneur (1) manages a depreciating stock of capital; (2) possesses greater knowledge of capital market procedures, and thus can take advantage of investment opportunities which are less available to others; (3) may exhibit a preference for internal finance, in order to maintain control over assets; and (4) may face a greater internal rate of return on assets, given capital market imperfections. Additionally, the slope will be higher for the entrepreneurial group, because of greater short-run instability of current income, and thus a divergence between measured and permanent household income. The range in the gj coefficients over these occupational groups is very large. For the total Jogjakarta sample, the marginal propensity to save is approximately 10 percent, which compares favorably with marginal savings rates derived for households in advanced nations. This result may be due primarily to the heavy weight accorded to the entrepreneurial household in the LDC and the instability of household income in agrarian economies.23 The wage and salary recipients possess mps's equal to or far less than the Jogjakarta average. The government employee, with the highest income in the group, has very low average and marginal savings rates; part of this behavior may be explained by the group's high educational level. It would also appear that the farmer has a marginal savings rate roughly equal to that of the group sample-hardly surprising, given the farm group's preponderance in the Jogjakarta survey. The very high marginal savers are the nonfarm entrepreneurs-the trader and the owner of business, with fg coefficients of 0.4257 and 0.3077, respectively. Thus far our interest has been primarily in the slope of the saving function, in part because the biases of saving and income estimates from household surveys are often closely related to income by source, and thus the position of occupational savings functions are more likely to be in error than their slopes. Nevertheless, an attempt was made to examine the relative importance of income levels in influencing average savings rates by occupation. Income per family member ranges widely between the farm group, which has average income at 67 percent of the Jogjakarta average, and the highly educated government employee, whose income is approximately two-and-a-half times the average. Not surprisingly, the average savings ratio for the entire Jogjakarta sample is only 1.6 percent, but again the range between occupational groups is large. The farmer, the government employee, and the urban wage-earner are all negative savers, while the trader-craftsmen and the owner of business have average savings ratios of 7.5 and 5.8 percent, respectively. These saving shares are estimated at the mean income of each group. If we use the total sample mean income of 1,291.6 throughout, then we shall have effectively standardized for the divergence between group mean income levels. This adjustment produces only two significant changes: the farmer becomes a net saver (+0.0346), and the government employee becomes an even higher negative saver (-0.0768).24 As noted above, the farm class is especially heterogeneous. There is considerable variation within this group regarding the amount of income derived from owned land. In order to isolate source of income effects (as an index of control over productive assets), as opposed to occupational effects, we have stratified the farm group by share of income derived from owned land. The household, then, is in varying degrees an owner and/or manager of capital assets.
Empirical Results
Following the argument presented above, for a given level of income we expect both the marginal and average savings ratio to increase with the degree of land or asset ownership.25 Table 2 presents our results where cumulative subsamples are utilized, beginning with the total farm category (with zero percent or greater of the income from owned land) and concluding with those who derived 91 percent or more of their income from owned land. The detailed regression results generally confirm our expectations, since both the marginal and average savings rates increase with increasing degrees of landownership.26 An exception appears in the highest three classes, where the marginal savings rates tail off sharply, but the average rates of saving increase consistently, with the sole exception of the highest class.
The Life-Cycle Hypothesis and Savings
The literature on the so-called life-cycle hypothesis examines many forms of age-specific relationships affecting human behavior.27 Our present interest focuses on the life-cycle as it pertains to household savings and consumption in the LDC. To our knowledge, there has been little attempt to apply the life-cycle savings formulation to a situation of uncertainty regarding earnings and life span, or to an environment of extended family systems where children become the means of accumulating future productive earning assets which satisfy income requirements at retirement. We begin with the best known contributions to the life-cycle theory of consumption and savings, the Modigliani-Brumberg-Ando formulation, and attempt to confront it with Indonesian data.
The basic economic problem in the MBA framework is the maximization of utility over time. The household's decision is to establish the total To test adequately the life-cycle formulation on the Indonesian data, it would have been desirable to control for selected determinants of consumption, particularly those which are correlates of age, location, asset stock, and education, but the sample size made this approach impossible. 29 We have divided the sample into its rural and urban components since, among other things, the prevalence of the extended family system should vary considerably between these classifications. Tables 3, 4, and 5 present selected mean statistics relating to the age classes: number of households,
income (Y), savings (S), family size (N), income per family member (Y/N), the savings ratio (S/ Y), and years of education of the household head (E).
Unfortunately, the data is in a form allowing only for five age classes, so that considerable variation in the age variable will be attenuated by implicit smoothing.
Most cross-section data from the developed European and North American nations show average family income following a roughly parabolic path over the earning span, rising sharply to a peak in the 35-54 age range and declining moderately thereafter. Family size follows the same pattern, but with a more pronounced peak at age 35-44 and a sharp decline thereafter, as children establish independent households.30 The resultant average income per member reaches a low at age 35-44, rising markedly thereafter. Table 3 suggests similar patterns in the Jogjakarta region, but not without some unique variation.
The rural sector exhibits less variation in Y over the life cycle as compared to the urban sector. This may in part be explained by the greater scope for skill acquisition in the urban sector,31 while in rural activities, declining productivity of the family heads at later ages may be offset by increasing labor participation rates of children. Additionally, education, which is highly age specific in the Indonesian case, may have contributed to the difference between urban and rural family income patterns. In any case, the peculiar behavior of the total sample, with Y declining throughout all age classes, indicates the relative youth of the urban population (the urban sample has a declining weight over age groups in the total sample) and the necessity of breaking up the sample in pursuit of life-cycle tests.
It would appear that N peaks later in the Jogjakarta region than is typically the case for developed nations; in the urban sample N peaks in the 40-49 age range, while in the rural sample the peak occurs in the 40-59 range. The evidence is consistent with the prevalence of the extended family system and with the obvious fact that the farm producing unit offers children greater employment opportunities than does the urban wage-earner's household.
Income per family member in the total and rural sample generally follows the predicted inverse pattern, with a low reached at age 40-49. The urban sample exhibits somewhat different behavior.
On the basis of the life-cycle patterns in family size and income in the typical developed nation, the simple life cycle model would predict high average savings rates in the age groups 45-64 (peaking in the 45-54 group) and low savings in the age groups 25-44 and at retirement. An application of this model to the Indonesian experience reveals somewhat different predictions of savings behavior. We follow Modigliani and Ando32 by assuming constant per capita consumption over the life cycle. This is taken as an average over households of all age groups: for the total sample, average per capita consumption is 1,082; for the urban sample, 2,106; and for the rural sample, 881. The test of the model rests not on total savings levels, nor average savings ratios, but in the variation of S/Y over age groups. Multiplying the per capita consumption figures by each age classes' average family size, we can predict consumption, C1, savings, S1, and the average propensity to save, Sl/Ys. These figures are given in Table 4 . The estimates for ?2 and ?3 attempt to control, however crudely, for the "equivalent adult" problem.33 The "cost" to a household of a given family size is assumed to be proportional to [1 + a(N -1)] , where 4) Excluding the 20-29 age group, however, the model would appear to identify age-specific variations (not levels) in savings fairly well for rural households and very badly for the urban households, just the reverse of our expectations. But clearly, at this point, we are plagued by the confines of a small sample size and by our inability to control for education and its important impact on expected future income and thus on present consumption by age. (5) The over-all savings function predicts saving levels by age group about as well as the life-cycle formulation.
As the discussion above indicates, initially the evidence would appear to cast some doubt on the applicability of the life-cycle hypothesis to the LDC household. Even given its highly restrictive assumptions, the simple model has survived very well the tests of micro data drawn from the developed nations, and very often the data has not been further stratified by occupation, education, and other attributes which might be systematically related to age. A more detailed examination of the attributes of these age groups in the Jogjakarta sample, however, suggests that the test of the lifecycle model is far more difficult to perform for the LDC. Literacy rates and levels of investment in human beings have increased dramatically in the developing nations in the post-World War II period. The Jogjakarta region of Indonesia is no exception. Table 3 presents data on the educational attainment by age class, both in urban and rural areas. The range within the rural sample is quite small, although the positive correlation between age and education is clear. The urban sample exhibits the most dramatic effects of age on education, perhaps suggesting why our tests of the life-cycle model were least satisfactory for that group. In the youngest class, aged 20-29, the average period of formal schooling is in excess of 9 years. The level drops sharply to 5.5 years in cohort 30-39, declining to 4.6 in the subsequent age group. A dramatic fall to 1.3 years for those aged 50-59 follows, and a level close to illiteracy is found in the oldest age group.
The evidence on investment in human capital is at odds with our implicit assumption that actual current income and expected income are closely related. In terms of the urban sample, the discounted expected future income stream would far exceed that based upon current income experience for the 20-29 age group. An adequate control for education would presumably revise upward our predicted family consumption figures for this young age group, thus bringing predicted savings levels into line with actual savings behavior. For those aged 30-39 and 40-49, much less divergence is to be expected, since the educational levels are close to the urban mean, and the number of years of expected return on the investment in education is less. In summary, this added evidence on investment in human capital offers one powerful explanation for the life-cycle model's gross overprediction of savings in young age groups. It also suggests the great necessity for analysis of large samples drawn from the LDC in order to explore adequately the impact of age and education on family savings decisions.
Our next step was to examine savings behavior within age groups. Because of the small size of the urban sample within age groups, we attempted only to estimate age-specific savings functions for the total and rural sample. Modigliani and Ando have pointed out that predictions relating to age-specific marginal propensities are very difficult, given the complexity of the life-cycle hypothesis.34 Nevertheless, the model predicts a rise in the mps as the household grows older, because current and prospective income from employment declines as a share of total resources. This prediction is consistent with the Indonesian sample, since income per family member declines up to the age group 40-49 and stabilizes or rises only slightly thereafter. Table 5 presents the estimated coefficients from the savings function (S/N)ij = aj + ftj(Y/N)ij, where (S/N)ij is saving per family member for Table 5 Estimated 
Implications
The implications of our findings regarding the relationship of household savings, source of income, and age are several. First, since both the age structure and the composition of income by source are changing systematically as development proceeds, the availability of internal financing will exhibit a response in size and direction according, in part, to the household savings patterns identified above. Secondly, if our hypotheses explaining the divergent savings behavior by income source are confirmed, especially those relating to the nature and significance of the capital market, then continued government attention to the development of a more sophisticated financial structure would seem warranted. Third, while the impact of education on consumption and savings is complicated, our results suggest that a precise identification of both the causation and its magnitude can be important in appraising the social rate of return in human capital formation. Fourth, and possibly most important, our results suggest that much could be learned from a similar investigation of larger micro samples, where modern models of household savings could more adequately be put to test with data from other developing nations. The rate of return, in the form of increasing our understanding of both consumer behavior and the process of economic growth, would appear very large indeed. Finally, the possibilities for building up aggregate personal savings relationships from micro data seem promising. We made no attempt to do so here, but such an approach would seem to be fruitful, in enabling us to capture the important changes in distribution, in life expectancy, in family size, and in other variables which have been and are accompanying growth in the developing countries. 10 While the original sample numbered 503, some of the observations were discarded as a result of problems of data coding.
It should also be stressed that this was a period of significant price inflation for Indonesia. Quite obviously, price inflation can distort household saving behavior, especially when the data input is time-series or when intercountry comparisons are being made. In our sample, however, all households face the same set of prices and price changes. To the extent that all households do not face identical prices (including interest rates and absolute prices), then cross-section studies which ignore price variation are deficient. This seems to be an unlikely result in the Indonesian case. For the urban sample, fourteen out of the sixteen estimated parameters were insignificant at the 90 percent confidence level. While the rural estimates were somewhat better (nine out of sixteen were significant), the marginal savings rates were negative in several instances.
